Searching PAJ 



http://wwv19Jpdl.n^ 



PATENT ABSTRACTS OF JAPAN 

(1 l)Publication number : 08-010568 
(43)Date of publication of application ; 16.01,1996 



(51)Int.CI. 



B01D 53/70 
B01D 53/77 
B01D 53/34 



(21 Application number : 06-169072 



(22)Date of filing : 



28.06.1994 



(71) Applicant : 

(72) Inventor ; 



HITACHI PLANT ENG & CONSTR CO 
LTD 

KON MASAHIRO 
TANAKA AKIO 
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(5 7) Abstract: 

PURPOSE: To efficiently recover methyl bromide in a waste gas contg. a 
minute amt of methyl bromide used in fumigation and to easily desorb the 
methyl bromide. 

CONSTITUTION: A methyl bromide-contg. waste gas from a fumigated 
warehouse 10 is brought into contact with an aq. β-cyclodextrin-soln. 
in an absorption tower 1 1 to clathrate and absorb the methyl bromide in the 
waste gas. The clathrated methyl bromide is desorbed from the soln. in a 
regeneration tank 12, and then the desorbed methyl bromide gas is burned 
and decomposed in a furnace 13. Consequently, the aq. soln. having 
clathrated and absorbed methyl bromide is easily regenerated by heating or 
ultrasonic irradiation and repeatedly recylced, and the discharge of methyl 
bromide into the atmosphere is almost completely prevented. 
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EXAMPLE 



[Example] Next, this invention is not restricted by this example although this invention is explained to a detail based on an 
example with reference to a drawing. 

[0010] Drawing 1 is the schematic diagram of the equipment in which one example of the approach of this invention is 
shown. In drawing 1 , the methyl bromide content exhaust gas in the fumigation warehouse 10 is supplied from the lower part 
of an absorption tower 1 1 , and flows the inside of an absorption tower 1 1 by the upper counterflow. From the upper part of an 
absorption tower 1 1, the methyl bromide content exhaust gas with which beta-cyclodextrin solution is supplied to 
homogeneity by a spray etc., and flows by the upper counterflow is contacted, inclusion of the methyl bromide is carried out 
to beta-cyclodextrin, it is removed out of exhaust gas, and exhaust gas serves as sewer gas from the upper part of an 
absorption tower 11, and is discharged out of a system. 

[001 1] As for beta-cyclodextrin water solution, using as a saturated water solution is desirable. If it is desirable that it is 20-60 
(a liter/hr), the speed of supply, i.e., the cavernous rate, of said exhaust gas to the capacity of beta-cyclodextrin water solution, 
and it is later than this, an absorption tower will become large, and if earlier than this, the rate which carries out inclusion will 
fall. Moreover, the range of the residence time for 2 - 8 seconds is desirable, the temperature to contact, i.e., the temperature 
which carries out inclusion, has desirable 5-40 degrees C, and the pressure which carries out inclusion is enough before and 
after ordinary pressure. 

[0012] beta-cyclodextrin water solutions which carried out inclusion of the methyl bromide are collected by the pars basilaris 
ossis occipitalis of an absorption tower 1 1 , they are collected in order to use it again, and they are supplied to the playback tub 
12. Reuse becomes possible when beta-cyclodextrin water solution with which the capacity which carries out inclusion 
declined carries out desorption of the methyl bromide which carried out inclusion. Association with beta-cyclodextrin and a 
guest, i.e., a methyl bromide, is close to physical adsorption, and desorption is easily possible for it and it can carry out 
desorption of the methyl bromide easily only by warming, warming - as for temperature, it is desirable that it is 60-70 
degrees C, and, less than [ this ], it is not reproduced. 

[0013] It is sent to the combustion cracking unit 13, and is decomposed nearly completely, and the methyl bromide which 
carried out desorption is converted into a hydrogen bromide, carbon dioxide gas, and a steam by the following reaction 
formula. 

2CH3 Br+302 ->2 - the temperature in the HBr+2C02+2H2 O combustion cracking unit 13 at this time is 600-900 degrees 
C, carries out oxidization decomposition in this temperature requirement, and can decompose a methyl bromide 99% or more. 

[0014] In addition, combustion decomposition may be carried out using the oxidation catalyst which has poisoning-proof 
nature in a halogenide in the combustion cracking unit 13. When an oxidation catalyst is used, 200-400-degree C low 
temperature is sufficient as combustion temperature, and it can use what supported manganese, copper, nickel, cobalt, 
platinum, palladium, etc. to the alumina, the titania, the zirconia, etc. as a catalyst. 

[0015] Heat exchange of the exhaust gas decomposed with the combustion cracking unit 13 is carried out to the exhaust gas 
which contains a methyl bromide by the heat exchanger 15, after cooling in temperature of 50 degrees C or less with the 
condensator further omitted to drawing 1 , a sodium-hydroxide solution is made to absorb the hydrogen bromide which is 
cracked gas in an absorption tower 14, it collects as a harmless sodium bromide, and the gas after absorption is emitted into 
atmospheric air. The alkali solution discharged from the pars basilaris ossis occipitalis of an absorption tower 14 is 
neutralized and defanged with a hydrochloric acid etc. 

[0016] In the above-mentioned example, although desorption of the methyl bromide from beta-cyclodextrin was performed by 
warming at 60-70 degrees C, a supersonic wave is irradiated with a sink and it can also carry out desorption of the inert gas, 
such as nitrogen gas. Moreover, although combustion decomposition of the methyl bromide which carried out desorption was 
carried out, it is also reusable to fumigation. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, the methyl bromide is used for fumigation processing of brown rice and wheat, 
and as shown in drawing 2 , after the methyl bromide in the methyl bromide bomb 1 is made into methyl bromide gas with 
evaporation equipment 2, it is sent to the fumigation warehouse 4. After fumigation processing is completed, a lot of diluting 
airs are made to mix in fumigation equipment 4 compulsorily from dilution sky air conduction ON tubing 3, methyl bromide 
gas is diluted, the methyl bromide concentration in exhaust gas is lowered, and it is emitting into atmospheric air using the 
exhaust gas blower 5. However, by this approach, since it does not mean reducing the total amount of a methyl bromide, it 
cannot be said to be fundamental prevention of pollution. Moreover, since the methyl bromide is made into the causative 
agent of ozone layer depletion like chlorofluocarbon, development of the technique of reducing the burst size to atmospheric 
air is desired strongly. 

[0003] An activated-charcoal-absorption method can be considered as an approach of carrying out recovery removal of the 
methyl bromide in exhaust gas. In recent years, a device is given to the ingredient of activated carbon, the desorption 
approach, reconstructive processing, etc., and recovery effectiveness is rising, activated carbon — the grain from a 
configuration — it is divided spherically and fibrous, granular and fibrous activated carbon is used for fixed-bed-type 
equipment, and spherical activated carbon is used for the equipment of a fluidized bed. 

[0004] The desorption approach of the matter which stuck to activated carbon has the temperature swinging method and the 
pressure swinging method, and the approach that combined these further. The difference of the amount of adsorption by the 
temperature of an adsorbent is used for the temperature swinging method, and a steam or gas is used. Although steam 
desorption is used for fixed-bed-type equipment, it has the problem that the waste water treatment of the water of 
condensation is needed, or adsorption capacity falls with the moisture which remained in activated carbon. Although gas 
desorption is used for the equipment of a fluidized bed, it has a possibility that fluctuation of airflow may be large and may 
cause damage on activated carbon. On the other hand, it is said that power expense attaches the pressure swinging method to a 
high thing for pressure operated although the difference of the amount of adsorption by the pressure is used and gas 
desorption is adopted. It is anxious for development of a pollution-free-ized art with the sufficient effectiveness of the methyl 
bromide content exhaust gas replaced with an activated-charcoal-absorption method to the bottom of such a situation. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing II It is the schematic diagram of the equipment in which one example of this invention is shown. 
[Drawing 2] It is the schematic diagram showing the art of conventional fumigation methyl bromide exhaust gas. 
[Description of Notations] 

1 Methyl Bromide Bomb 

2 Evaporation Equipment 

3 Dilution Airstream ON Tubing 

4 Fumigation Warehouse 

5 Exhaust Gas Blower 

1 0 Fumigation Warehouse 

1 1 Absorption Tower 

12 Playback Tub 

13 Combustion Cracking Unit 

14 Absorption Tower 

15 Heat Exchanger 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] or [ understanding a methyl bromide a burned part, while this invention relates to the art of the 
exhaust gas containing the methyl bromide used for fumigation and removing and defanging a methyl bromide from exhaust 
gas in more detail ] — or it is related with the art whose reuse is enabled. 
[0002] 

[Description of the Prior Art] Conventionally, the methyl bromide is used for fumigation processing of brown rice and wheat, 
and as shown in drawing 2 , after the methyl bromide in the methyl bromide bomb 1 is made into methyl bromide gas with 
evaporation equipment 2, it is sent to the fumigation warehouse 4. After fumigation processing is completed, a lot of diluting 
airs are made to mix in fumigation equipment 4 compulsorily from dilution sky air conduction ON tubing 3, methyl bromide 
gas is diluted, the methyl bromide concentration in exhaust gas is lowered, and it is emitting into atmospheric air using the 
exhaust gas blower 5. However, by this approach, since it does not mean reducing the total amount of a methyl bromide, it 
cannot be said to be fundamental prevention of pollution. Moreover, since the methyl bromide is made into the causative 
agent of ozone layer depletion like chlorofluocarbon, development of the technique of reducing the burst size to atmospheric 
air is desired strongly. 

[0003] An activated-charcoal-absorption method can be considered as an approach of carrying out recovery removal of the 
methyl bromide in exhaust gas. In recent years, a device is given to the ingredient of activated carbon, the desorption 
approach, reconstructive processing, etc., and recovery effectiveness is rising, activated carbon — the grain from a 
configuration — it is divided spherically and fibrous, granular and fibrous activated carbon is used for fixed-bed-type 
equipment, and spherical activated carbon is used for the equipment of a fluidized bed. 

[0004] The desorption approach of the matter which stuck to activated carbon has the temperature swinging method and the 
pressure swinging method, and the approach that combined these further. The difference of the amount of adsorption by the 
temperature of an adsorbent is used for the temperature swinging method, and a steam or gas is used. Although steam 
desorption is used for fixed-bed-type equipment, it has the problem that the waste water treatment of the water of 
condensation is needed, or adsorption capacity falls with the moisture which remained in activated carbon. Although gas 
desorption is used for the equipment of a fluidized bed, it has a possibility that fluctuation of airflow may be large and may 
cause damage on activated carbon. On the other hand, it is said that power expense attaches the pressure swinging method to a 
high thing for pressure operated although the difference of the amount of adsorption by the pressure is used and gas 
desorption is adopted. It is anxious for development of a pollution-free-ized art with the sufficient effectiveness of the methyl 
bromide content exhaust gas replaced with an activated-charcoal-absorption method to the bottom of such a situation. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention cancels the fault of said conventional technique, it collects 
efficiently the methyl bromides in the exhaust gas containing the methyl bromide of the minute amount used for fumigation, 
can carry out desorption easily, and aims at offering the approach whose reuse is enabled. 
[0006] 

[Means for Solving the Problem] This invention is completed based on knowledge that beta-cyclodextrin contacts a methyl 
bromide and forms a clathrate compound. It condenses and the methyl bromide used for fumigation processes, in order to 
understand a removed part economically from being discharged as rare gas. This invention uses generation of a clathrate 
compound for this concentration process. 

[0007] That is, after the art of the methyl bromide content exhaust gas by this invention carries out desorption of the methyl 
bromide which the methyl bromide content exhaust gas used for fumigation was contacted in beta-cyclodextrin water solution, 
carried out inclusion absorption of the methyl bromide in exhaust gas, and carried out inclusion of this beta-cyclodextrin 
water solution, it is characterized by understanding the methyl bromide gas which carried out desorption a burned part, or 
reusing to fumigation. 

[0008] beta-cyclodextrin used for this invention is annular grape sugar which hydrolyze starch by the amylase and are 
obtained. Generally, since many hydroxyl groups have come out of cyclodextrin to the outside of a ring, the inside is 
hydrophobicity to an outside being a hydrophilic property. And since a methyl bromide is incorporated by this inside and a 
clathrate compound is formed, recovery removal of the methyl bromide of the minute amount used for fumigation can be 
carried out from exhaust gas. In this clathrate compound, association with beta-cyclodextrin is close to physical adsorption, 
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desorption is easily possible for the methyl bromide by which inclusion was carried out, by warming at 60-70 degrees C, 
desorption can be carried out or desorption of the inert gas can be carried out by irradiating a supersonic wave with a sink. 
Therefore, beta-cyclodextrin can be repeated and used. Moreover, the methyl bromide which carried out desorption may be 
reused to fumigation, and may carry out combustion decomposition. 
[0009] 

[Example] Next, this invention is not restricted by this example although this invention is explained to a detail based on an 
example with reference to a drawing. 

[0010] Drawing 1 is the schematic diagram of the equipment in which one example of the approach of this invention is 
shown. In drawing 1 , the methyl bromide content exhaust gas in the fumigation warehouse 10 is supplied from the lower part 
of an absorption tower 1 1 , and flows the inside of an absorption tower 1 1 by the upper counterflow. From the upper part of an 
absorption tower 1 1, the methyl bromide content exhaust gas with which beta-cyclodextrin solution is supplied to 
homogeneity by a spray etc., and flows by the upper counterflow is contacted, inclusion of the methyl bromide is carried out 
to beta-cyclodextrin, it is removed out of exhaust gas, and exhaust gas serves as sewer gas from the upper part of an 
absorption tower 1 1, and is discharged out of a system. 

[001 1] As for beta-cyclodextrin water solution, using as a saturated water solution is desirable. If it is desirable that it is 20-60 
(a liter/hr), the speed of supply, i.e., the cavernous rate, of said exhaust gas to the capacity of beta-cyclodextrin water solution, 
and it is later than this, an absorption tower will become large, and if earlier than this, the rate which carries out inclusion will 
fall. Moreover, the range of the residence time for 2 - 8 seconds is desirable, the temperature to contact, i.e., the temperature 
which carries out inclusion, has desirable 5-40 degrees C, and the pressure which carries out inclusion is enough before and 
after ordinary pressure. 

[0012] beta-cyclodextrin water solutions which carried out inclusion of the methyl bromide are collected by the pars basilaris 
ossis occipitalis of an absorption tower 1 1, they are collected in order to use it again, and they are supplied to the playback tub 
12. Reuse becomes possible when beta-cyclodextrin water solution with which the capacity which carries out inclusion 
declined carries out desorption of the methyl bromide which carried out inclusion. Association with beta-cyclodextrin and a 
guest, i.e., a methyl bromide, is close to physical adsorption, and desorption is easily possible for it and it can carry out 
desorption of the methyl bromide easily only by warming, warming — as for temperature, it is desirable that it is 60-70 
degrees C, and, less than [ this ], it is not reproduced. 

[0013] It is sent to the combustion cracking unit 13, and is decomposed nearly completely, and the methyl bromide which 
carried out desorption is converted into a hydrogen bromide, carbon dioxide gas, and a steam by the following reaction 
formula. 

2CH3 Br+302 ->2 - the temperature in the HBr+2C02+2H2 O combustion cracking unit 13 at this time is 600-900 degrees 
C, carries out oxidization decomposition in this temperature requirement, and can decompose a methyl bromide 99% or more. 

[0014] In addition, combustion decomposition may be carried out using the oxidation catalyst which has poisoning-proof 
nature in a halogenide in the combustion cracking unit 13. When an oxidation catalyst is used, 200-400-degree C low 
temperature is sufficient as combustion temperature, and it can use what supported manganese, copper, nickel, cobalt, 
platinum, palladium, etc. to the alumina, the titania, the zirconia, etc. as a catalyst. 

[001 5] Heat exchange of the exhaust gas decomposed with the combustion cracking unit 13 is carried out to the exhaust gas 
which contains a methyl bromide by the heat exchanger 15, after cooling in temperature of 50 degrees C or less with the 
condensator further omitted to drawing 1 , a sodium-hydroxide solution is made to absorb the hydrogen bromide which is 
cracked gas in an absorption tower 14, it collects as a harmless sodium bromide, and the gas after absorption is emitted into 
atmospheric air. The alkali solution discharged from the pars basilaris ossis occipitalis of an absorption tower 14 is 
neutralized and defanged with a hydrochloric acid etc. 

[0016] In the above-mentioned example, although desorption of the methyl bromide from beta-cyclodextrin was performed by 
warming at 60-70 degrees C, a supersonic wave is irradiated with a sink and it can also carry out desorption of the inert gas, 
such as nitrogen gas. Moreover, although combustion decomposition of the methyl bromide which carried out desorption was 
carried out, it is also reusable to fumigation. 
[0017] 

[Effect of the Invention] or [ reusing to fumigation the methyl bromide which became possible / carrying out absorption 
inclusion of the methyl bromide to beta-cyclodextrin, and condensing it by contacting the exhaust gas which contains 
extremely the methyl bromide used for fumigation by low concentration in beta-cyclodextrin solution according to the 
approach of this invention, /, and could repeat and reuse beta-cyclodextrin since desorption was easy, and carried out 
desorption ] ~ or combustion decomposition can carry out and it can defang. Furthermore, this approach can reduce operation 
cost sharply as compared with the conventional activated-charcoal-absorption method. 
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